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Abstract 

Background: Cardiovascular autonomic neuropatliy (CAN) is rapidly growing in all populations worldwide. 
Baroreflex sensitivity (BRS) is easily applied as a diagnostic test to a large number of individuals in the general 
population. However, no study has reported the normal reference values of BRS for the CAN diagnostic test in a 
Chinese population. The aim of this study was to estimate the normative reference value of BRS, and assess CAN 
prevalence in our cross-sectional dataset. 

Methods: We conducted a large-scale, community-based, cross-sectional study in a Chinese population. We 
performed data analysis on 2,092 subjects. Cardiovascular autonomic function was assessed using spontaneous BRS. 
A total of 349 healthy subjects were used to perform analysis for the reference value for BRS. The CAN prevalence 
was calculated in the overall sample, and in patients with diabetes mellitus, patients with hypertension and patients 
with metabolic syndrome. 

Results: In the overall sample, the reference value for total power (TP.brs) was more than 1.96 ms/mmHg. The 
cut-off points of 1.74 ms/mmHg and 2.53 ms/mmHg were set as high frequency (HF.brs) and low frequency 
(LF.brs), respectively. CAN diagnostic tests based on the reference value were performed. The estimated CAN 
prevalence in the overall sample was 20.41% using the BRS test. CAN prevalence was 33.18%, 28.69% and 28.57% in 
patients with diabetes mellitus, patients with hypertension and patients with metabolic syndrome, respectively. 

Conclusions: Our findings provided reference values for BRS. Estimated CAN prevalence was high in this Chinese 
population, which has become a major public health problem in China. 
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Background 

Cardiovascular autonomic neuropathy (CAN) is rapidly 
growing in all populations worldwide [1,2], The disease 
is not only a major factor in the cardiovascular compli- 
cations of diabetes mellitus, but also affects many other 
majority segments of the general population, such as the 
elderly, and patients with hypertension and metabolic 
syndrome [1,3,4]. Cardiovascular autonomic (CA) dys- 
function has become a major health concern in China 
following rapid lifestyle changes. In patients with dua- 
betes mellitus, the prevalence of CA dysfunction was 
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30-60% [2]. The age at onset of CA dysfunction seems to 
decrease in patients with diabetes mellitus or/and patients 
with hypertension. Individuals with previously undiag- 
nosed CAN have an unfavorable cardiovascular risk pro- 
file, especially in terms of sudden death, indicating a 
higher risk of cardiovascular disease [1]. 

Baroreflex sensitivity (BRS) refers to an index of the 
arterial baroreceptor functional status that measures 
changes in heart rate according to blood pressure vari- 
ation. In clinical research, BRS is used to explore the ef- 
fects of autonomic nervous system alterations [5]. BRS 
has the advantage that it quantitatively assesses CA activ- 
ity, and it yields results that are similar to those yielded by 
a widely acceptable and traditional CA function test - the 
Ewings test [2,6,7]. CA function testing using BRS is 
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simple, noninvasive and reproducible; therefore, it is easily 
applied as a diagnostic test to a large number of individ- 
uals in the general population [2,7]. 

However, no study has reported the normal reference 
values of BRS for a CAN diagnostic test in the Chinese 
population. CAN diagnostic criteria based on the re- 
ference value of BRS may be used to estimate CAN pre- 
valence in our dataset. The aim of this study was to 
evaluate reference values for BRS, and to estimate CAN 
prevalence in our cross-sectional dataset. 

Methods and materials 

Study population 

This study was a CAN factor survey carried out in a ran- 
dom sample of a middle-aged Chinese population [8]. 
Participants were recruited from rural and urban com- 
munities in Shanghai. Survey participants with undiag- 
nosed CAN, aged 30 to 80 years, were included in this 
study. A total of 3,012 subjects were invited to a scree- 
ning visit between 2011 and 2012. 

Some subjects were excluded from the study to elimin- 
ate potential confounding factors that may have influ- 
enced their CA function [8]. The exclusion criteria were 
as follows: 1) history or findings of arrhythmia, and hy- 
perthyroidism or hypothyroidism; 2) pregnancy or lacta- 
tion; and 3) serious hepatic or renal dysfunctions. Of the 
3,102 subjects, complete baseline data were obtained for 
2,092 (67.46%) of the participants. 

For reference value analysis, 349 healthy subjects have 
been collected from the 2,092 overall sample. The inclu- 
sion criteria included the following: 1) clinically stable 
condition with no previous medical history of diabetes 
mellitus, hypertension, dyslipidemia, coronary artery di- 
sease, cerebral stroke, heart failure; 2) fasting plasma 
glucose <100 mg/dl and 2 h plasma glucose <140 mg/dl 
after a 75-gram oral glucose tolerance test; 3) normal 
body mass index between 18.5 and 24.9 kg/m^; 4) tri- 
glycerides <150 mg/dl and high-density lipoprotein (HDL) 
cholesterol >40 mg/dl; and 5) systolic blood pres- 
sure <140 mmHg and diastolic blood pressure <90 mmHg. 
The exclusion criteria included the following: use of 
medications that may affect resting heart rate, such as 
|3-receptor blocker, 1 month before the study. 

Measurements 

The subjects were interviewed for the documentation of 
medical histories and medication, history of smoking 
habits, and laboratory assessment of cardiovascular dis- 
ease risk factors. All study subjects underwent a complete 
baseline clinical characteristics evaluation after an 8-hour 
fast, which included: 1) history and physical examination; 
2) heart rate and blood pressure; 3) fasting plasma glucose 
and insulin; and 4) fasting plasma lipids. Body mass 
index was calculated with weight in kilograms divided 



by the square of height in meters. Fasting plasma glucose 
was quantified by the glucose oxidase procedure. Serum 
total cholesterol, HDL cholesterol, triglyceride levels, cre- 
atinine, and uric acid were measured by an enzymatic 
method with a chemical analyzer (Hitachi 7600-020, 
Tokyo, Japan). Low-density lipoprotein cholesterol levels 
were calculated using the Friedewald formula. The day-to- 
day and inter-assay coefficients of variation at the central 
laboratory in our hospital for all analyses were between 
1% and 3%. Metabolic sydrome was diagnosed in indi- 
viduals who met three or more criteria of the updated 
National Cholesterol Education Program/ Adult Treat- 
ment Panel III (World Health Organization Western Pa- 
cific Region obesity criteria) [9]. 

Table 1 Baseline characteristics of subject 

Variables Overall total Healthy P value 

sample subjects 



Demographic information 








N 


2,092 


349 




Age (years) 


60.42 ± 8.68 


56.37 ±8.81 


<0.001 


Gender (male,%) 


705 (33.7%) 


73 (20.09%) 


<0.001 


Body mass index (l<g/m^) 


24.21 ±3.36 


21.58 ± 1.99 


<0.001 


Waist circumference (cm) 


85.07 ±9.70 


77.02 ± 6.86 


<0.001 


Sysytolic blood pressure 
(mmHg) 


127.62 ±18.68 


114.41 ±10.94 


<0.001 


Diastolic blood pressure 
(mmHg) 


79.83 ± 9.69 


73.74 ±6.91 


<0.001 


Laboratory assays 








Fasting plasma glucose 
(mmol/L) 


5.53 ± 1.81 


4.64 ± 0.60 


<0.001 


Plasma blood glucose 
(mmol/L) 


7.67 ± 3.56 


5.29 ± 1.10 


<0.001 


Serum total cholesterol 
(mmol/L) 


5.32 ±1.00 


5.1 9 ±0.97 


<0.001 


Triglycerides (mmol/L) 


1.71 ±0.98 


1.10±0.31 


<0.001 


HDL (mmol/L) 


1 .36 ± 0.32 


1 .54 ± 0.33 


<0.001 


LDL (mmol/L) 


3.1 9 ±0.77 


3.04 ± 0.77 


<0.001 


Uric acid (pmol/L) 


281.21 ±83.79 


240.91 ±67.80 


<0.001 


BRS measurement 








Heart rate (beats/min) 


72.42 ± 10.13 


68.44 ± 8.69 


<0.001 


TP.brs (ms/mmHg) 


9.38 ±21.94 


11.51 ±11.16 


0.026 


HF.brs (ms/mmHg) 


9.54 ±22.80 


1 0.97 ± 12.59 


0.162 


LF.brs (ms/mmHg) 


1 1.87 ± 14.83 


1 4.96 ± 12.83 


0.001 


Medical history 








Smoking (yes,%) 


306 (14.63%) 


28 (8.00%) 


<0.001 


Hypertension (yes,%) 


976 (46.65%) 


0 (0%) 


<0.001 


Diabetes mellitus (yes,%) 


446 (21.33%) 


0 (0%) 


<0.001 


Metabolic syndrom (yes,%) 


833 (39.82%) 


0 (0%) 


<0.001 



BRS, baroreflex sensitivity; HDL, high-density lipoprotein cholesterol; HF, high 
frequency; LDL, low density lipoprotein cholesterol; LF, low frequency; TP, total 
power of variance. 
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Diagnostic tests 

BRS was measured noninvasively, to investigate potential as- 
sociations between changes in autonomic regulation and 
body weight and/or blood pressure, via power spectral ana- 
lysis. Before CA function assessment, participants should 
avoid alcohol, smoking and coffee for 24 hours to influence 
a calm and quiet status. Subjects were studied while awake 
in the supine position after 20 minutes of rest. Testing times 
were from 08:00 to 11:00 in the morning. A type-I FuDan 
Project (FDP)-l heart rate variability BRS noninvasive 



detection system (Department of Biomedical Engineering of 
the Fudan University, Shanghai, China) was used with soft- 
ware version 2.0 (Department of Biomedical Engineering of 
the Fudan University, Shanghai, China) [5]. Electrocardiog- 
raphy, respiratory signals, and beat-to-beat blood pressure 
were continually and simultaneously recorded for 15 mi- 
nutes through an electrosphygmograph transducer (HMX- 
3C, Department of Biomedical Engineering of the Fudan 
University, Shanghai, China; placed on the radial artery of 
the dominant arm), and an instrument respiration sensor. 




ICO - 

8C - 
60 

40 - 

20 - 
0 



r = -0.095 p = 0.086 



I ♦ ♦ 



• * 
• ♦ ♦ 



30 
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90 
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Figure 1 Results of correlation analysis between age and parameters of baroreflex sensitivity. Correlation analysis between (A) age and total 
power (JP.brs; r = -0.1 04, P =0.054), (B) age and high frequency (HF.brs; r = -0.001 , P =0.994) and (C) age and low frequency (LF.brs; r = -0.095, P =0.0i 
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Table 2 Reference values of baroreflex sensitivity 

BRS indices N IVIean±SD 5th percentile 10th percentile 25th percentile 50th percentile 75th percentile 95th percentile 
(ms/mmHg) 

TP.brs 345 11.51 ±11.16 1.96 2.66 4.45 8.19 15.54 31.88 

HF.brs 346 10.97 ±12.59 1.74 2.31 3.94 7.38 12.94 33.58 

LF.brs 341 14.96± 12.83 2.53 3.42 6.08 10.78 21.87 38.58 

BRS, baroreflex sensitivity; HF.brs, high frequency; LF.brs, low frequency; TP.brs, total power. 



To assess vagus nerve activity in addition to total variability 
of BRS (TP.brs), we selected the high frequency (HF.brs) to 
represent vagus nerve activity, and low frequency (LF.brs) to 
represent baroreceptor reflex [7]. The inter-assay and day- 
to-day coefficients of variation for the above methods were 
less than 5%. 

Statistical analysis 

The Kolmogorov-Smirnov test was used to determine 
whether continuous variables followed a normal distri- 
bution. Variables that were not normally distributed were 
log-transformed to approximate normal distribution for 
analysis. The results are expressed as the mean ± standard 
deviation or median, unless otherwise stated. The charac- 
teristics of the subjects according to relevant groups were 
assessed using one-way analysis of variance for continuous 
variables and the )^ test for categorical variables. Pearson 
and Spearman analytical methods were employed for cor- 
relation analysis of two variables. AU BRS variables were 
described as percentiles. The quantiles were based on the 
distribution of BRS values where the 5th, 10th, 25th, 50th, 
75th, and 95th percentiles were considered. In this study, 
P < 0.05 is considered to be significant. Data were analyzed 
using SPSS16.0 (Chicago, IL, USA). 

Results 

The baseline characteristics of the 2,092 subjects are listed 
in Table 1. The overaU sample included 905 men and 1,187 
women (mean age, 60.78 ± 9.25 years). In the overaU sam- 
ple, the prevalence of hypertension, diabetes mellitus, and 
metabolic syndrome was 46.65%, 21.33%, and 39.82%, re- 
spectively. The demographic parameters, parameters of 
blood glucose, lipid profile and medical history in the 
healthy subjects were better than that of the overall sample. 
There were significant greater value of BRS indices in 
healthy subjects as compared with the overall sample. The 
mean age of healthy subjects was younger than that of the 
overall sample. However, other parameters of demographi- 
cal, glucose, lipid profile, BRS indices and medical history 
were similar to the overall sample. 

No normal distribution results were found in BRS in- 
dices using Kolmogorov-Smirnov tests (P<0.05 for all, 
data not shown). In our study, correlation analysis for 
age and BRS indices showed no significant results for 
age and TP.brs (r = -0.104, P = 0.054; Figure lA), age 
and HL.brs (r = -0.001, P = 0.994; Figure IB) as well as 



age and LF.brs (r = -0.095, P = 0.086; Figure IC). No sig- 
nificant correlations between gender and BRS were 
found {P > 0.05 for all, data not shown). 

Reference values of BRS were calculated and are listed 
in Table 2. In this study, we set the 5th percentile value 
as cut-off point for TP.brs, HF.brs and LF.brs indices. 
The reference value for TP.brs was more than 1.96 ms/ 
mmHg. The cut-off points of 1.74 ms/mmHg and 
2.53 ms/mmHg were set to HF.brs and LF.brs, respect- 
ively. The BRS test was based on reference values of BRS 
indices to set diagnostic criteria for CAN, which was 
based on at least one abnormal CA reflex test result. 

The CAN prevalence in the overall sample was estimated 
at 20.41% (Table 3). The CAN prevalence was 33.18%, 
28.69% and 28.57% in diabetes meUitus patients, hyperten- 
sive patients and metabolic syndrome patients, respectively. 

Discussion 

A large-scale, population-based, cross-sectional study 
was conducted to evaluate reference values for BRS and 
estimate performance of CAN diagnostic tests among 
2,092 participants in the Chinese population. This sample 
was a good age-adjusted representation of the Chinese 
population, and the reference values may work similarly 
well outside the areas studied in China [5,10]. In this 
study, we provided evidence that the CAN diagnostic 
test was based on reference values of BRS in a Chinese 
population. 

The results of this study most likely reflect typical BRS 
patterns for healthy subjects. BRS parameters provide 
general information on CA function. In this study, re- 
ference values and cut-off points of BRS indices were 
reported. Gerritsen and colleagues [11] conducted a stu- 
dy to analyse reference values for BRS in 191 healthy 
subjects, and reported that the median TP.brs was 
8.8 ms/mmHg and the 10th centile was 4.5 ms/mmHg. 



Table 3 Estimated prevalence of cardiovascular 
autonomic neuropathy the in different groups 



Group 


CAN^ 


Population (N) 


Prevalence 


Total sample 


427 


2,092 


20.41% 


Diabetes mellitus 


148 


446 


33.18% 


Hypertension 


280 


976 


28.69% 


Metabolic syndrome 


238 


833 


28.57% 



*CAN, cardiovascular autonomic neuropathy. 
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Tank and colleagues [12] indicated that the mean ± SD of 
TP.brs was 8 ± 5 ms/mmHg in 53 subjects without CAN. 
Another previous study [13] reported that the mean ± SD 
of this BRS component was 10.4 ±6.1 ms/mmHg in 52 
controls. Our finding are consistent with these previous 
results. Previous studies [14,15] demonstrated that the 
mean LF.brs ranged from 11.9 to 14.0 ms/mmHg in a 
moderate sample. The mean HF.brs was reported to be 
18.0 ms/mmHg. In these previous studies, similar vari- 
ances for the three indices of BRS were reported. Our 
findings are good representations, and we recommend 
cut-off points for the normal reference values of the BRS 
parameters. Autonomic function tests based on BRS and 
heart rate variability were applied in clinical practice by 
our research group. Cardiac chemoreflex sensitivity for 
deactivation of peripheral chemosensors being located in 
the glomus caroticum is mechanistically related to BRS. 
Halliwill and colleagues [16] performed a study to assess 
the activation of peripheral chemoreceptors with acute 
isocapnic hypoxia which resets arterial baroreflex control 
of both heart rate and sympathetic vasoconstrictor out- 
flow to higher pressures, resulting in increased heart rate 
and muscle sympathetic nerve activity without changes in 
baroreflex sensitivity. Rassaf and collegues [17] performed 
a study to test whether improvement in renal func- 
tion following kidney transplantation is related to an 
improvement in chemosensory function, suggesting that 
chemosensory activity following kidney transplantation is 
related to cardiac autonomic control. 

Our previous study was conducted to evaluate the per- 
formance of the CAN diagnostic test based on a BRS 
reference value, indicating that these values were contri- 
butable to high sensitivity and specificity of the diagnos- 
tic test for this disease [18]. In our study sample here, 
using the BRS test, CAN was estimated at 20.41% in the 
general population. In patients with diabetes, its preva- 
lence was estimated at 33.18%. The estimated CAN 
prevalence in patients with diabetes was found to be 20 
to 50% in previous studies [2,6], consistent with our find- 
ing. In hypertensive individuals, CAN prevalence was esti- 
mated at 28.69%. Our previous studies demonstrated that 
blood pressure and hypertension were strongly associated 
with low BRS [5]. In this study, estimated CAN preva- 
lence was 28.57% in the metabolic syndrome population. 
Laitinen and colleagues [19] reported that the prevalence 
of parasympathetic dysfunction was 25% in subjects 
with central obesity in subjects with impaired glucose 
tolerance. Our findings support evidence that CAN has 
become a serious public problem in China. Higher preva- 
lence of this disease was found in special subgroups. 

Several limitations of the study warrant comment. This 
study did not cover age-groups other than ages 30 to 
90 years. In addition, it is important to mention that 
our study was performed on Chinese individuals, and 



our findings may not be relevant to people of other 
ethnicities. 

Conclusions 

In conclusion, this study provided reference values for 
BRS in a Chinese population. Estimated CAN prevalence 
was high in the general Chinese population, and its 
prevalence was more frequent in individuals with diabetes 
mellitus, hypertension, and metabolic syndrome. CAN has 
become a major public health problem in China. 

Abbreviations 

BRS: baroreflex ser^sitivity; CA: cardiovascular autonomic; CAN: cardiovascular 
autonomic neuropathy; HDL: high-density lipoprotein; HF.brs: high-frequency 
baroreflex sensitivity; LF,brs: low-frequency baroreflex sensitivity; TP.brs: total 
power baroreflex sensitivity. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contribution 

Z-HT designed the study, analyzed data and wrote the manuscript. FZ, KY 
and LZ contributed reagents, materials and analysis tools. LZ conceived and 
designed the study. All authors read and approved the final manuscript. 

Acknowledgments 

We thank the grant from China National Grant on Science and Technology 
to support the study. 

Funding 

This study was supported by the grant from China National Grant on Science 
and Technology (grant number: 30570740). 

Received: 2 September 2013 Accepted: 21 January 2014 
Published: 12 February 2014 

References 

1. Hazari MA, Khan RT, Reddy BR, Hassan MA: Cardiovascular autonomic 
dysfunction in type 2 diabetes mellitus and essential hypertension in a 
South Indian population. Neurosciences (Riyadh) 2012, 17:173-175. 

2. Spallone V, Ziegler D, Freeman R, Bernardi L, Frontoni S, Pop-Busui R, 
Stevens M, Kempler P, Hilsted J, Tesfaye S: Cardiovascular autonomic 
neuropathy in diabetes: clinical impact, assessment, diagnosis, and 
management. Diabetes Metab Res Rev 201 1. [Epub ahead of print]. 

3. Garruti G, Giampetruzzi F, Vita MG, Pellegrini F, Lagioia P, Stefanelli G, 
Bellomo-Damato A, Giorgino F: Links between metabolic syndrome and 
cardiovascular autonomic dysfunction. Exp Diabetes Res 2012, 
2012:615835. 

4. lodice V, Low DA, Vichayanrat E, Mathias CJ: Cardiovascular autonomic 
dysfunction in MSA and Parkinson's disease: similarities and differences. 
J Neurol So 201 1, 310:133-138. 

5. Ding W, Zhou L, Bao Y, Yang Y, Lu B, Wu X, Hu R: Autonomic nervous 
function and baroreflex sensitivity in hypertensive diabetic patients. 
Acta Cardiol 201 1, 66:465-470. 

6. Pop-Busui R: Cardiac autonomic neuropathy in diabetes: a clinical 
perspective. Diabetes Care 2010, 33:434-441. 

7. Vinik Al, Ziegler D: Diabetic cardiovascular autonomic neuropathy. 
Circulation 2007, 115:387-397. 

8. Li Z, Tang ZH, Zeng F, Zhou L: Associations between the severity of 
metabolic syndrome and cardiovascular autonomic function in a 
Chinese population. J Endocrinol Invest 2013 Dec, 36(1 1):993-999. 

9. Grundy SM, Hansen B, Smith SC Jr, Cleeman Jl, Kahn RA: Clinical 
management of metabolic syndrome: report of the American Heart 
Association/National Heart, Lung, and Blood Institute/American Diabetes 
Association conference on scientific issues related to management. 
Circulation 2004, 109:551-556. 

10. Bian RW, Lou QL, Gu LB, Kong AP, So WY, Ko GT Ouyang XJ, Mo YZ, Ma RC, 
Chan JC, Chow CC: Delayed gastric emptying is related to cardiovascular 



Tang et at. European Journal of Medical Research 2014, 19:8 
http://www.eurjnnedres.conn/content/1 9/1/8 



Page 6 of 6 



autonomic neuropathy in Chinese patients with type 2 diabetes. 

ActQ Gastroenterol Beig 201 1, 74:28-33. 

1 1 . Gerritsen J, TenVoorde BJ, Dekker JM, Kingma R, Kostense PJ, Bouter LM, 
Heethaar RM: Measures of cardiovascular autonomic nervous function: 
agreement, reproducibility, and reference values in middle age and 
elderly subjects. Diabetologia 2003, 46:330-338. 

12. Tank J, Neuke A, Molle A, Jordan J, Week M: Spontaneous baroreflex 
sensitivity and heart rate variability are not superior to classic 
autonomic testing in older patients with type 2 diabetes. /\m j Med 
Sc/ 2001, 322:24-30. 

13. Krontoradova K, Honzikova N, Fiser B, Novakova Z, Zavodna E, Hrstkova H, 
Honzik P: Overweight and decreased baroreflex sensitivity as 
independent risk factors for hypertension in children, adolescents, and 
young adults. Physiol Res 2008, 57:385-391. 

14 Lord SW, Clayton RH, Hall MC, Gray JC, Murray A, McComb JM, Kenny RA: 
Reproducibility of three different methods of measuring baroreflex 
sensitivity in normal subjects. Clin Sci (Lond) 1998, 95:575-581. 

15. Hagglund H, Uusitalo A, Peltonen JE, Koponen AS, Aho J, Tiinanen S, 
Seppanen T, Tulppo M, Tikkanen HO: Cardiovascular autonomic nervous 
system function and aerobic capacity in type 1 diabetes. Front Physiol 
2012, 3:356. 

16. Halliwill JR, Morgan BJ, Charkoudian N: Peripheral chemoreflex and 
baroreflex interactions in cardiovascular regulation in humans. J Physiol 

2003, 552:295-302. 

17. Rassaf T, Westenfeld R, Balzer J, Lauer T, Merx M, Floege J, Steiner S, Heiss C, 
Kelm M, Meyer C: Modulation of peripheral chemoreflex by 
neurohumoral adaptations after kidney transplantation. Eur J Med Res 
2010, 15(Suppl 2):83-87. 

18. Tang ZH, Zeng F, Yu X, Zhou L: Bayesian estimation of cardiovascular 
autonomic neuropathy diagnostic test based on baroreflex sensitivity in 
the absence of a gold standard. Int J Cardiol 2014 Feb 15, 171(3):e78-e80. 

19. Laitinen T, Lindstrom J, Eriksson J, llanne-Parikka P, Aunola S, Keinanen- 
Kiukaanniemi S, Tuomilehto J, Uusitupa M: Cardiovascular autonomic 
dysfunction is associated with central obesity in persons with impaired 
glucose tolerance. Diabet Med 201 1, 28:699-704 



doi:1 0.1 1 86/2047-783X-1 9-8 

Cite this article as: Tang et al.: The analysis of a reference value for 
baroreflex sensitivity and cardiovascular autonomic neuropathy 
prevalence in a Chinese population. European Journal of Medical Research 
2014 19:8. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^\ Ri^nHod rpntral 

www.biomedcentral.com/submit momea L.enTrai 



